We measure the photoionization cross-section of vibrationally excited levels in the S 2 state of azulene by femtosecond pump-probe spectroscopy. At the wavelengths studied (349-265 nm in the pump) the transient signals exhibit two distinct and welldefined behaviours: (i) Short-term (on the order of a picosecond) polarization dependent transients and (ii) longer (10 ps -1 ns) time-scale decays. This letter focuses on the short time transient. In contrast to an earlier study by Diau et al. (1) we unambiguously assign the fast initial decay signal to rotational dephasing of the initial alignment created by the pump transition.
I. INTRODUCTION
The photochemistry of azulene has been the subject of extensive experimental and theoretical studies due to its second electronically excited singlet state S 2 exhibiting a much stronger fluorescence than the lower lying first electronically excited singlet state S 1 .(2-4) As such, the molecule is well known as the textbook exception to Kasha's rule that "the emitting level of a given multiplicity is the lowest excited level of that multiplicity". 
II. EXPERIMENTAL DETAILS
We employ pump-probe time-of-flight (TOF) mass-spectrometry to detect either photoions or photoelectrons resulting from the absorption of one pump photon to populate an excited state of the neutral which is then ionized at a controlled time delay by two or more probe photons. As more fully described elsewhere(7) both pump and probe pulses are generated from a 1 kHz-2.5 mJ chirped pulse amplifier (CPA) centered at ~805 nm delivering a fundamental pulse with a Fourier limited Full-Width at Half Maximum At the pulse energies employed (<1µJ for the pump and ~15-25µJ for the probe) we are confident that multiphoton ionization takes place in an unperturbed energy scheme.(10)
The focused laser beams intersect, perpendicularly, a skimmed continuous molecular beam containing azulene diluted in nitrogen. This yields photoions and photoelectrons which are subsequently detected, depending on the sign of the applied accelerating voltage, at the output of a 40 cm time-of-flight velocity map imaging spectrometer whose axis is perpendicular to the plane defined by the laser and molecular 
III. RESULTS AND DISCUSSION
A-Time-resolved photoionization. By rotating the polarization of the probe pulse relative to the pump pulse, the anisotropy of the ensemble can be investigated by polarization sensitive photoionization.
Both the S 2 and S 4 states of azulene have A 1 electronic symmetry, and consequently both states have an electric dipole transition moment with the ground electronic state aligned along the z axis (long axis in the molecular plane, see Figure 1 ). The fast relaxation from S 4 to S 2 within a 120 fs timescale has been discussed elsewhere,(7) and would not perturb this initial alignment. The polarization sensitivity to ionization by the probe pulse is therefore expected to be the same regardless of whether the S 4 or the S 2 state is populated. The anisotropy function r(τ) is defined as : The time-dependent ionization of electronically excited azulene studied as a function of the polarization and rotational temperature demonstrates that the short transient observed corresponds to optically induced anisotropy rather than electronic relaxation via internal conversion. Nevertheless, the question arises as to exactly how this sensitivity via the probe photoionization is achieved. Indeed, we record essentially identical pump-probe transients regardless of the excitation energy over a wide spectral window that spans at least two electronic states (S 2 and S 4 ). We have previously demonstrated (7) (i) that the S 4 state decays very rapidly towards the S 2 state within less than the pump pulse duration (120 fs), and (ii) that whatever the pump wavelength the photoionization is driven by a sequential two photon transition from the S 2 state. This explains why the same behaviour and contrast is observed for data recorded above and below the S 4 threshold. The scenario is summarized in Fig. 4 (29) The photoelectron images show the fingerprint of the Rydberg states, (30, 31) which is manifest by the observation that the photoelectron spectrum is invariant to the pump wavelength. (7) The characteristic spectrum is depicted on the right hand side of Fig. 4 . The invariance to the pump wavelength arises because the vibrational excess energy in the Rydberg state is conserved in the cation from Franck-Condon arguments.
The overall transition moment from S 2 to the doubly excited state must lie along the z axis in order to explain the larger ionization probability for parallel polarized pump and probe fields.
To summarize, at all the wavelengths studied the transient photoionization signals exhibit two distinct and well-defined behaviours: (i) Short-term (on the order of a picosecond) polarization dependent transients which are due to optically induced anisotropy where the sensitivity is achieved by photoionizing via a doubly excited state as sketched in Fig. 4 (ii) longer (10 ps -1 ns) time-scale decays corresponding to the internal conversion of S 2 to S 0 . The latter can be described by a statistical model.(7)
IV. Conclusions
We have investigated the time-profiles of pump-probe transients in azulene in which the pump photon excites the electronically excited singlet states S 2 to S 4 and the subsequent dynamics are probed via photoionization. On the contrary to what has been suggested previously,(1) the short term decay behaviour that is observed on the timescale of ~400 fs when the polarizations of the pump and probe laser fields are parallel is associated with an optically induced anisotropy of the molecular axes in the S 2 state. This 
